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Endovascular retrieval of a dislodged femoral
arterial closure device with Alligator forceps
Doeke Boersma, MD,a Marco J. van Strijen, MD, PhD,b Geoffrey T. L. Kloppenburg, MD, PhD,c
Danyel A. F. van den Heuvel, MD,b and Jean-Paul P. M. de Vries, MD, PhD,a Nieuwegein, The
Netherlands
The Angio-Seal (St. Jude Medical, Minnetonka, Minn) is a frequently used percutaneous femoral artery closure device to
obtain hemostasis after arterial catheterization. Separation andmigration of the device, leading to distal embolization and
limb-threatening ischemia necessitating emergency surgery, is reported but extremely rare. We present a unique case of
successful endovascular bailout management of a dislocated Angio-Seal with use of an Alligator Tooth Retrieval forceps
(Cook Medical, London, United Kingdom). (J Vasc Surg 2012;55:1150-2.)
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0A 70-year-old man, who had previously required coro-
nary artery bypass grafting, underwent percutaneous
transluminal coronary angioplasty with coronary stenting
via a right femoral artery access. The access vessel showed
minor atherosclerotic changes but was not heavily calcified.
The procedure and closure of the femoral puncture site
with a 6F Angio-Seal device (St. Jude Medical, Min-
netonka, Minn) was uncomplicated. Six days after the
procedure, however, acute ischemia of the right leg oc-
curred with a walking distance of 50 meters, without
neurologic or motor deficit. The ankle-brachial index at
rest was 0.45 in the right leg and 0.90 in the left.
Digital subtraction angiography, through an antegrade-
placed, 11-cm-long, 6F Arrow sheath (Arrow Interna-
tional, Reading, Pa), showed a fresh occlusion of the distal
superficial femoral artery (SFA). After 24 hours of intra-
arterial thrombolysis using Medacinase 90,000 IE/h
(Medac GmbH, Wesel, Germany) and a straight 4F flush
catheter, the thrombus in the SFA dissolved, but a persist-
ing occlusion of the popliteal artery was seen (Fig, A).
Mechanical thrombosuction using a straight 6F guiding
catheter (Cordis, Bridgewater, NJ) and a 50-mL lure
lock syringe aspirated the Angio-Seal suture; therefore,
we supposed that the Angio-Seal had migrated and
caused the occlusion.
This patient had severe cardiac comorbidity and exten-
sive surgical exploration that was not a favorable option. A
flexible, 3.3F Alligator Tooth Retrieval Forceps catheter,
115-cm-long (Cook Medical, London, United Kingdom),
was introduced through the 6F straight guiding catheter.
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1150he position of the Angio-Seal parts was visible due to stasis
f contrast behind the occlusion. Visual comparison of the
orceps to the diameter of the vessel lumen on the angio-
ram was used to determine how far to open the Alligator
evice. Initially, some smaller fragments were grabbed us-
ng the Alligator device and retrieved through the guiding
atheter. For complete removal, the remaining larger part
as mobilized to the tip of the guiding catheter and forceps
nd guiding catheter were pulled into the sheath together.
he smaller parts were easy to retrieve; the larger and final
art took some gentle maneuvering. All parts of the Angio-
eal were successfully retrieved (Fig, B and C). We did
onsider using a distal protection device but were afraid
hat passage of the Angio-Seal particles with a buddy guide-
ire and a distal protection device itself would increase the
isk of dislodgement of these particles.
Completion digital subtraction angiography showed
atent femoropopliteal arteries with no residual stenosis
nd uninterrupted flow to the plantar arch. The postproce-
ural ankle-brachial index was 1.0, and the patient had no
laudication. Aspirin and clopidogrel were prescribed after
he procedure and continued for 3 months. The follow-up
agnetic resonance angiography at 3 months showed no
enewed arterial obstruction of the right lower leg (Fig,D).
ISCUSSION
The use of percutaneous femoral artery closure devices
FACDs) to obtain hemostasis after diagnostic or therapeu-
ic arterial catheterization has become increasingly popular
uring the last decade. The advantages of FACDs vs man-
al compression are increased comfort for patient and
hysician, increased efficiency, early mobilization, and re-
uced hospital stay.1,2 The complication rate after Angio-
eal deployment is 2.6% to 3.1%, including 1.2% for hema-
oma and 0.6% for device failure. Serious complications,
uch as pseudoaneurysm (0.4%), symptomatic femoral ste-
osis, and even dislocation or distal embolization, leading
o limb-threatening ischemia, are reported. Acute leg isch-
mia necessitating surgical intervention is seen in 0.1% to
.2% of device applications, andmost of them are caused by
bstruction of the common femoral artery of proximal
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plications with the use of FACDs compared with manual
compression is not significant.4,6
The primary goal in case of acute leg ischemia caused by
a migrated FACD is rapid restoration of adequate arterial
blood flow to minimize (irreversible) ischemia. Thrombo-
lytic and surgical treatment for acute lower limb ischemia
after distal collagen embolization have both been de-
scribed.7,8 The occlusion in this patient was caused by a
foreign body; therefore, thrombolysis did not result in
recanalization of the affected artery. However, thromboly-
sis cleared the thrombus load in the SFA and actually was
useful in allowing the residual “foreign body” to be iden-
tified and retrieved.
Surgical exploration to retrieve a dislocated Angio-Seal
may not be preferred in patients with severe cardiovascular
comorbidity such as recent myocardial infarction. An endo-
Fig. A, Preoperative angiography showing an occlusio
deployment of the Alligator forceps. C, Angio-Seal an
resonance angiography showing a patent popliteal arteryvascular approach may be considered then. mThe Alligator Tooth Retrieval Forceps, used in this
ase, is a 3.3F flexible cystourethroscopic grasping forceps
esigned for removal of stones from the urinary tract. This
evice has a proven off-label endovascular use as a bailout
rocedure for the retrieval of solid material causing arterial
cclusion. Its high maneuverability, good grasping capac-
ty, and visibility with fluoroscopy render this device highly
uitable for endovascular interventions in the SFA and
opliteal arteries. Owing to the diameter of the device,
specially with opened forceps, thrombosuction should be
onsidered as the first treatment option for foreign body
etrieval in crural arteries. Percutaneous transluminal re-
rieval of dislodged endovascular coils or thrombi using
rasping devices has been described previously9-11 but
ever before in the arteries of the lower leg.
We are aware that the use of the described technique
ight induce distal embolization. Alternative endovascular
the popliteal artery (arrow). B, Angiography showing
ombus material retrieved. D, Postoperative magnetic
ow).n of
d throdalities to remove distal emboli and particles might be
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tional use of a distal embolic protection device seems
valuable to prevent emboli to the crural and pedal arteries.
In the literature, several case reports have been published
concerning surgical exploration of dislodged particles. Re-
sults were good, and the risk of distal embolization might
be lower due to preventive clamping of the artery before
removal of the particles.12-14
Other assumed complications of retrieval using this
forceps are arterial perforation and dissection.
CONCLUSIONS
We propose that the off-label use of an Alligator Tooth
Retrieval Forceps can be helpful in endovascular retrieval of
dislodged FACD in the femoropopliteal arteries. This pro-
vides the vascular interventionalist with a bailout treatment,
especially in high-risk patients, to avoid surgical explora-
tion. Additional use of a distal embolic protection device
might be used liberally.
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